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BIOGRAPHICAL NOTES 
Binyamin Schwarz was born in Vienna, Austria on 7 December, 1919. His 
father was a rabbi and a researcher of old Hebrew manuscripts. The members 
of his family were active members of the Vienna Zionist movement. He 
emigrated to Palestine in 1938--the year of the Anschluss of Austria by Nazi 
Germany. 
He studied mathematics and physics at the Hebrew University at 
Jerusalem and received his Master of Science degree in 1942. Menahem 
Schiller and the late Zeev Nehari were also at the Hebrew University at that 
time. Those two were admired by Schwarz, and their mathematical research 
influenced him strongly in his later mathematical ctivities. 
After finishing his studies at the Hebrew University, Schwarz joined the 
Jewish Brigade in the British Army and served there from 1942 to 1946. In 
1949 he joined the Science Division of the newly created Israeli Defence 
Army as an applied mathematician. 
In 1952 he came to the United States to study for his Ph.D. at Washing- 
ton University in St. Louis under the direction of Nehari. He earned his 
degree in 1954. 
B. Schwarz joined the Department of Mathematics at the Technion, 
Haifa, Israel in 1955 and became a hill professor there in 1967. When he 
arrived at the Technion, the Department of Mathematics was small and in an 
early stage of development. Due to his personality, research, and teaching, 
Schwarz became one of the dominant faculty members, and his role in the 
development of the department to its present state has been substantial. 
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Professor Schwarz is an excellent and devoted teacher. Over the years, he 
has given a variety of courses in ordinary and partial differential equations, 
calculus of variations, and matrix theory. His lectures, carefully designed and 
attractively presented, reflect his mastery of the subject matter and his wide 
mathematical nd general knowledge. 
The authors recall very vividly the inspiring lectures on differential 
equations and matrix theory given by Professor Schwarz. His matrix theory 
course, given several times during the sixties, was mainly based on 
Gantmacher's book, Theory of Matrices, which had then just been translated 
into English. Undoubtedly, this course stimulated some students to choose 
matrices as their future main research area. Professor Schwarz is certainly the 
founder of the HaiIa matrix group. He also pioneered in the research on 
ordinary differential equations at the Technion. 
He supervised many graduate students in differential equations and 
matrix theory; some of them are on the faculty of Israeli and other universi- 
ties. The authors had the privilege of being among his graduate students. 
Professor Schwarz was Head of the Department of Mathematics at the 
Technion in 1971-72. In 1979 he was awarded the Mahler prize. In 1982 he 
was appointed to the Ruth and Samuel Jaffe Chair in Mathematics. He has 
been a member of the editorial board of Linear and Multilinear Algebra 
since 1973 and a reviewer for Zentralblatt fiir Mathematik since 1977. 
After joining the Technion, Professor Schwarz visited the United States 




Mathematics Research Center at Madison, Wisconsin 
Carnegie-Mellon University 
Dalhousie University at Halifax 
Reaching the compulsory retirement age, Professor Schwarz retired from 
the Technion in October 1988. Nevertheless, he continues to be partially 
active in teaching and vigorously engaged in research. 
RESEARCH SURVEY 
The first mathematical paper of B. Schwarz deals with coefficient esti- 
mates for univalent functions in an annulus, in the spirit of the Bieberbach 
conjectttre. Research on univalent functions in general, and estimates of their 
coefficients in particular, was popular at Hebrew University at that period. 
The Bieberbach conjecture, which was recently solved by de Brange, was the 
main challenge. Schiffer in the late thirties discovered his variational method 
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for dealing with the Bieberbach conjecture. Nehari n the late forties gave his 
(H. A.) Schwarzian derivative condition for univalency. This was done by 
applying the disconjugacy method of the classical variational theory to 
ordinary differential equations in the complex domain using the connection 
between univalence and the zeros of the solutions of a certain differential 
equation. 
The investigation of disconjugacy and oscillation of ordinary differential 
equations was the major research of B. Schwarz. It starts in his second paper 
which contains the main results of his Ph.D. thesis. 
Let f be an analytic function in the unit disk D. Nehari showed in 1949 
that if f :  D --* C is univalent, then 
-2, izt<l. 
Here { f ,  z } stands for the Schwarzian derivative. Moreover, if I{ f ,  z }1 ~< 
2(1 - Izlm) -2, Izl < 1, then f is univalent. Hille demonstrated that this result 
is the best possible. In [2] Schwarz showed that if 
I(f,z}l 2(1-1zl 2) 2 for r< lz l< l ,  
then f :  D -~ C is finitely valent. This statement is equivalent to nonosciUa- 
tion of the corresponding second order differential equation: y"+ py = O, 
where ( f ( z ) , z}  =2p(z) .  The zeros of the solutions of this differential 
equations were the subject of his next paper [3], written with tile late P. R. 
Beesack. In this paper the authors use the classical idea of rearrangement due 
to Hardy, Littlewood, and Polya to get estimates from below and above for 
the first eigenvalue of the Sturm-Liouville problem y"+ ~p(x)ff = O, y(a) = 
v( - a )= 0. 
Similar techniques were exploited by Schwarz in his papers [4-10]. In [9] 
and [10] the continuous problems were translated to discrete problems and 
thus matrix problems were introduced. These two papers started the matrix 
theory era in the Schwarz's research. The paper [10] acquired recently new 
importance in the study of the maximal spectral radius of graphs with a 
prescribed number of edges. Its main result is: 
Let { a 1 . . . . .  a,~} be n ~ given nonnegative numbers. Let S be the set of  aU 
nonnegative square matrices of  order n whose entires form the set S. Then the 
maximal value of  the spectral radius, where the maximum is taken over all 
the matrices in S, is achieved for a matrix A such that the entries in each of  
its rows and columns form a decreasing sequence. 
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The proof uses the Wielandt characterization for the spectral radius of a 
nonnegative matrix. 
In [12-20, 22-24, 26] Schwarz studied various disconjugacy and oscilla- 
tory properties of complex differential systems. The novelty of his approach 
lies in his systematical use of various matrix tools such as the Perron-Frobenius 
theorem, Wielandt's characterization, and normed space techniques. This 
arsenal of tools enabled him to obtain far-reaching eneralizations of earlier 
results on disconjugacy, as well as results on new concepts introduced by him 
- -such as strong disconjugacy and injectivity. 
More recently [25, 28-36], he ~rned his attention to the geometry of 
matrix projective spaces (Grassmannian manifolds with a special choice of 
parameters) and their relation to matrix differential systems. His progress to 
date promises important future advances. 
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